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showed the additional feature of areas of reduced attenuation in the deep cerebral white matter. Analysis of the clinical data showed a significant association with both hypertension and dementia. 1Atat crible in vascular hypertension is suggested as the possible cause.
We have noted during routine viewing of computed tomography (CT) scans that a small number of patients with otherwise typical cerebral atrophy have abnormally low attenuation in the deep hemispheric white matter. The only reference to such an association is by Pasquini et al,'
who stated that periventricular reduced attenuation occurred in two (0-8%) of their cases of cerebral atrophy; both these patients, however, showed radionuclide cisternographic evidence of communicating hydrocephalus. In our patients there were no features of communicating hydrocephalus and the distribution and appearance of the white matter low attenuation (WMLA) is unlike that which occurs with hydrocephalus. This paper records the clinical, laboratory, and CT features of this group of patients in an effort to establish the significance of the reduced attenuation and the nature of the underlying disease process.
Patients and methods
CT scans of 1700 patients seen at the National Hospital, Queen Square, in 1976-8 and previously reported as showing cerebral atrophy were retrieved and those with WMLA selected. Patients in whom focal lesions were present or who had undergone neurosurgery or external irradiation were excluded.
The scans were re-examined to confirm the presence and distribution of WMLA; the ventri-cular size (by Evans's ratio and inspection) and the degree of cortical atrophy (assessed on a scale of 0 to ± ++) were noted. The case records were reviewed and the age and sex of the patient, the presenting symptoms (especially dementia, gait disturbance, urinary problems, headache), medical history (especially head injury, epilepsy, and drug or alcohol abuse), and the findings on neurological and general examination, including any evidence of cardiovascular disease, the blood pressure, and the haemoglobin concentration, were tabulated.
Results
There were 28 patients (1-6% of those reviewed), 16 men and 12 women, with a mean age of 65-4 years (range 40-83). 
Discussion
The association of periventricular WMLA with ventricular enlargement is a well known feature of hydrocephalus. In such cases the reduced attenuation probably represents transependymal fluid leakage,2 although cerebral oedema3 and demyelination have been suggested. Aside from the differences in ventricular dilatation and cerebral subarachnoid spaces in cerebral atrophy and hydrocephalus4 there are also differences between the distribution of reduced attenuation in the condition being discussed and that of PVL.5 In both conditions the frontal lobe was constantly affected, but on the one hand the cella media was involved in 54% of the atrophic group compared to 15% with periventricular WMLA in the hydrocephalic group and on the other, the occipital and temporal lobes were never affected in the atrophic cases compared with 7% and 13% respectively with hydrocephalus.
In some normal scans the frontal white matter is strikingly prominent apparently at least in part because of technical factors. This probably facilitates identification of reduced attenuation in this region, whereas the temporal regions may be difficult to assess as this area is prone to bone induced artefact. Such considerations may modify CT scan appearances in general but apply equally to all pathologies and should not influence differential diagnosis. The number of conditions in which low attenuation areas have been described in cerebral white matter is now large and the more prominent examples, most of which have no furtiher similarity to our cases, are listed in It is unlikely that so-called Binswanger's disease is a clinical entity8 but it has been considered as a form of cerebral atherosclerosis. The clinical picture is that of slowly progressive dementia in patients "on the threshold of old age"9 and accompanied by episodes of focal neurological deficit. Histologically, white matter atrophy and demyelination are prominent. A cha.racteristic feature is great enlargement of temporal and parieto-occipital regions of the lateral ventricles, but this was not a feature of our cases.
Atrophy occurring around the perforating arteries in the basal ganglia (etat lacunaire) and in the deep cerebral white matter (etat crible) is found in hypertensive patients. They may have evidence of varying degrees of pseudobulbar palsy and dementia of insidious onset, although some have been asymptomatic. The condition is not typically associated with generalised atrophy, which would fit well with the relatively mild degree noted in our patients. We A R Valentine, I F Moseley, and B E Kendall consider that etat crible is the most likely explanation of the appearances in the patients we have described.
